The material for this study consisted of 60 soil samples collected from the arable layer of cultivated fields located in the vicinity of Wroc³aw. The samples varied in their properties and reflected a whole range of soil types to be found in the region of Lower Silesia. The examinations proved that selenium content in arable soils near Wroclaw ranged from 81 to 449 µg⋅kg -1 and the average value of Se content in these soils was 202 µg⋅kg -1 .
INTRODUCTION
Naturally occurring Se content in soils is conditioned by the origin and mineral composition of the mother rock, intensity of Se loss due to erosion and volatilization resulting from methylation (PIOTROWSKA 1984 , BUTTERMAN, BROWN 2004 , LASER 2004 . The content of Se in soils worldwide ranges average 0.33 mg⋅kg -1 , yet it can vary between trace amounts to 230 mg⋅kg -1 (BUTTERMAN, BROWN 2004) .
The soils of Poland generally feature low content of this microelement. According to PIOTROWSKA (1984) , Se value equals 277 µg⋅kg -1 , while BO¯EK (1997) estimates Se content as 320 µg⋅kg -1 . BOROWSKA et al. (2007) reported that for mineral soils in the region of Pomerania and Kujawy, the Se content did not exceed 35-332 µg⋅kg -1 , with the mean content being 138 µg⋅kg -1 . The soils of arable lands in the vicinity of Bydgoszcz, examined by TRAFIKOWSKA and KUCZYÑSKA (2000) , contained on average 56 µg⋅kg -1 . An equally low Se content (123 µg⋅kg -1 ) for the soils of the western Pomerania was recorded by ZAB£OCKI (1991) . The soils of Lower Silesia, examined by BO¯EK (1997) , contained on average 240 µg⋅kg -1 .
The aim of his investigation was to determine selenium content in cultivated mineral soils in the region of Wroc³aw, as well as to assess the effect of some properties of these soils on the content of this microelement.
MATERIAL AND METHODS
Samples of soil from sixty cultivated fields were collected from the arable layer (0-20 cm). The sample collection was planned and performed so that soils could be considerably diversified and reflect a whole range of soil types typical for the region of Lower Silesia. Soil samples were subjected to the following determinations: granulometric composition according to the aerometric method by Bouyoucosa-Casagrande, modified by Prószyñski, soil reaction in mol KCl⋅dm -3 with the potentiometric method, hydrolytic acidity with Kappena's method, organic C with Tiurin's method, the content of total sulfur with Butters and Chenry's method, total content of phosphorus as well as the content of Mn, Fe, Cu, Zn and Ni after mineralization of the samples with aqua regia. The Se content was assayed according to the AAS method combined with hydrides generation using a Spectr AA FS Varian device with a VGA-76 attachment, previously preparing soil samples according to the method by BEACH (1992) . All assays were done in three replications and the tables contain their mean values.
RESULTS AND DISCUSSION
Analysis of the granulometric composition proved that 27 of the examined soils characterized sand graining (Tables 1 and 2 ). The highest contribution in that group belonged to: slightly loamy (18%) and light loamy sand (12%). In the group of medium -heavy soils the highest percentage contribution featured light\loam (32%). (Tables 1 and 3 ). The highest contribution constituted mediumheavy soils (47%) and, subsequently, very light (23%) and light soils (22%). Heavy soils made up just 8% of the total soil samples, i.e. they were the least numerous.
The reaction of soil samples was highly diversified as it was found within the range of pH KCl from 4.0 to 7.0 (Table 1) . Most soils were slightly acid (48%). Acidic reaction was assayed in 25% of soils. A similar percentage of soils was neutral in reaction, while only one soil sample was classified as a very acid one. 
Organic C content, as well as the total content of phosphorus and sulfur in the examined soils are specified in Table 1 and the number of samples in each class can be found in Tables 4 and 5 The total content of microelements was highly varied (Table 1 ). The calculated values of variation coefficients ranged from 51% (Mn) to 78% (Cu). The majority of the sixty examined soils were characterized by a natural content of Mn, Fe, Cu, Zn and Ni. Considering the boundary values assumed by KABATA-PENDIAS et al. (1993) , elevated values of zinc content were found only in 6 light and 4 medium-heavy soils.
Our examinations proved that the Se content in arable soils in the region of Wroclaw ranged from 81 to 449 µg⋅kg -1 and the mean value equaled 202 µg⋅kg -1 . Therefore, these values are lower than the mean values for the soils of Poland estimated by PIOTROWSKA (1984) and BO¯EK (1997) .
The content of selenium in soils varied to a high degree (V=42%). In 4 samples it was lower than 100 µg⋅kg -1 , i.e. the value assumed as critical for the quality of plant yield (GUPTA and GUPTA 2002) . In 33 soils, Se content did not exceed 101-200 µg⋅kg -1 and in 14 (23%) it reached 201 to 300 µg⋅kg -1 . By comparing these results obtained with the figures cited by ZAB£OCKI (1991) who, after Welles, claimed that Se content lower than 300 µg⋅kg -1 was re-garded as Se deficit, it can be concluded that 85% of 60 examined soil samples were characterized by low Se content, while the remaining sampled contained moderate amounts of selenium.
Among the most often implied factors which condition the total Se content in soils there is soil granulometric composition. PIOTROWSKA (1984) , ZAB£OCKI (1991) and BOROWSKA (1996) report that selenium content decreases as amounts of silt and clay decrease. This relationship has been confirmed by the present study.
By analyzing selenium content in soils classified to particular granulometric groups and subgroups (Table 2) , it is possible to state that the lowest Se content was found in sandy soils (174 µg⋅kg -1 ) . Both the range of values and calculated mean values did not differ from those reported by PIOTROWSKA (1984) for soils of this group. Among sandy soils, a markedly higher Se value appeared in light loamy sand and heavy loamy sand. The table does not contain any values regarding slightly loamy sand (123 µg⋅kg -1 ) and mediumheavy loam (278 µg⋅kg -1 ), since these subgroups were represented only by 2 and 1 soil, respectively. Loamy soils proved to be much richer in selenium than sandy soils. Se content determined for the former group was on average 228 µg ⋅ kg -1 , being lower than the value reported by PIOTROWSKA (1984) , who reported that the average Se content in light loamy soils was 280 µg⋅kg -1 , and for medium-heavy loam -360 µg⋅kg -1 . Also YLÄRANTA (1983) recorded higher average Se content (290 µg⋅kg -1 ) for loamy soils than that determined for the same group of soils collected in the region of Wroclaw.
According to the data reported by YLÄRANTA (1983 ), PIOTROWSKA (1984 , ZAB£OCKI (1991) and BOROWSKA (1996) , selenium content in soils did significantly increase as the amount of silt and clay parts they contained increased up to 35% (Table 3) . Slightly lower content of this microelement was determined for heavy soils than for medium-heavy soils, which may have been due to the small number of soils (n=5) in this agronomical category. Se content in soils also increased as the amount of colloidal parts in soils increased (Tables 3 and 6 ). This correlation found its statistical proof. Similar relations were obtained by YLÄRANTA (1983 ), ZAB£OCKI (1991 ) and BOROWSKA (1996 .
Another factor which significantly affects Se content in soils is their abundance in organic matter, although scientific reports discussing this correlation are not univocal. YLÄRANTA (1983) , ZAB£OCKI (1991 ), BOROWSKA (1996 , as well as BOROWSKA et al. (2007) proved positively significant correlation between Se content and the quantity of organic matter. In contrast, PIOTROWSKA (1984) and LASER (2004) did not find evidence supporting such correlation. Our examination proved that selenium content in soils was highly correlated with their content of organic carbon (Tables 4 and 6 ).
In the literature pertaining to the influence of soils properties on Se amount, there is scarce information about correlation between phosphorus and selenium. According to the results of our investigation, the increase in the total content of phosphorus in soils immediately induced an increase in the content of selenium (Table 5) .
Selenium is a chemical element featuring strong geochemical relation with sulphur. In sulphur deposits of volcanic origin, as well as in sulphite minerals, Se is an accompanying component. Soils rich in humus are most often characterized by increased content of both sulfur and selenium (BUT-TERMAN, BROWN 2004 , LASER 2004 . Our examinations confirmed this correlation. Soils moderately abundant in total sulphur contained by about 24% more selenium than soils featuring low S content (Table 5) . Statistical analysis proved that this was a significant correlation (Table 6) . Selenium content in soils was positively significantly correlated with the total content of Fe, Cu, Zn and Ni. However, no such correlation with the Mn content in soils was found (Table 6 ).
According to the results obtained by PIOTROWSKA (1984) and BAHNERSA (1987) , no significant effect of pH and hydrolytic acidity on selenium content in soils was recorded. Contrasting results were reported by BOROWSKA et al. (2007) .
